Telomere binding protein Taz1 establishes Swi6 heterochromatin independently of RNAi at telomeres.
The telomere is a specialized heterochromatin conserved among eukaryotes. However, it remains unknown how heterochromatin protein 1 (HP1) is recruited to telomeres and how telomere heterochromatin is formed. In fission yeast, the RNAi (RNA interference)-RITS (RNA-induced initiation of transcriptional silencing) pathway initiates heterochromatin formation at the centromeres and the silent mat locus by using common DNA sequences, the dg and dh repeats, as the templates for small interfering RNA (siRNA). We found that telomeric repeats are sufficient for the establishment of Swi6 (a fission-yeast HP1 homolog) heterochromatin, and the establishment requires Taz1, a telomere binding protein of the TRF family. Additionally, Swi6 heterochromatin is established by a part of the subtelomere that contains sequences highly homologous to that of the dh repeat, and it is strikingly destabilized by the deletion of both Taz1 and RNAi-RITS. Transcripts from the telomeric dh-homologous region were specifically associated with RITS, and deletion of the telomeric dh-homologous region showed the phenotype similar to that of the rnai mutant in terms of the telomeric silencing, indicating that the RNAi-RITS pathway acts at the telomeric dh-homologous region to establish Swi6 heterochromatin. Furthermore, we found that Taz1 establishes Swi6 heterochromatin independently of the telomeric repeats and the RNAi-RITS pathway at the subtelomeres. The telomere heterochromatin is regulated by at least two factors: One is Taz1, which is telomere specific, and the other is RNAi-RITS, which is commonly used at the constitutive heterochromatin regions.